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57 ABSTRACT 
Methods and apparatus are disclosed for accommodat 
ing at least one winding comprising at least one coil and 
a stator assembly including a magnetic core having 
axially extending insulated slots. One method involves 
confining a portion of leading end turns of the at least 
one coil and axially inserting side turns of the at least 
one coil into respective slots of the magnetic core by 
moving the confined portion of the leading end turns 
axially through a bore of the magnetic core and by 
moving transitional segments of the leading end turns 
axially along their respective slot entrances communi 
cating with the bore. The method further includes guid 
ing the side turns, which hang freely and trail the con 
fined portion of the leading end turns, into their respec 
tive slots by displacing the side turns toward the bore 
prior to their entry into their respective slots. Guiding 
of the side turns reduces interengagement pressures 
between an insulation system of the stator assembly and 
the magnetic core at respective slot entrances communi 
cating with a face of the core. An apparatus is provided 
for performing the above methods. 

28 Claims, 6 Drawing Figures 
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METHODS AND APPARATUS FOR INSERTNG 
COLS INTO DYNAMOELECTRIC MACHINE 

STATOR ASSEMBLES 

BACKGROUND OF THE INVENTION 
The present invention relates generally to dynamo 

electric machines and more particularly to improved 
methods and apparatus for inserting windings into dy 
namoelectric machine stator assemblies. 

Currently employed schemes for positioning wind 
ings in magnetic cores of stator assemblies include the 
hand-placement of coils into stator cores; machine 
winding of coils directly in the cores; and various 
schemes for axially inserting coils into the cores in vary 
ing degrees of automation. 

Exemplary automated approaches for the axial inser 
tion of coils into magnetic cores include U.S. Pat. No. 
2,432,267 (Adamson), 2,934,099 (Mason), 3,324,536 
(Hill), 2,836,204 (Mason), and 3,528,170 (Puffetal); and 
the entire disclosures of these patents are incorporated 
herein by reference. It is the automated insertion of 
prewound coils as typified by these patents rather than 
manual insertion or inslot winding techniques with 
which the present invention is primarily concerned. 

Coil insertion techniques are known in a variety of 
forms. For example, a single pole group (the set of coils 
forming a single pole for a dynamoelectric machine) 
may be wound and placed in stator core slots and there 
after the windings for another pole created and posi 
tioned in the slots of the stator core. In other situations, 
the entire multiple pole winding may be inserted into a 
stator core in a single pass and sometimes both the main 
or running windings as well as the auxiliary or start 
winding are placed in the stator core by a single coil 
insertion operation. Common to all of these coil injec 
tion techniques is the feature that leading end turn coil 
portions are moved through the stator core bore with 
the side turn portions of those coils trailing freely be 
hind and passing axially into coil accommodating slots 
of the core. 

In known prior art techniques for inserting coils into 
slots of a stator core, an inserting device retains portions 
of end turns of the coils within tooling thereof and 
axially moves these portions through a bore of the sta 
tor core. By axially moving the retained portions 
through the bore, side turn portions and trailing end 
turn portions of the coils are also moved but they usu 
ally hang freely about the inserting tooling during their 
approach to the core. With the side turns of the coils 
trailing in a freely hanging manner, the plurality of turns 
of each coil often occupy a substantially greater area 
than the area of a slot into which they are to be inserted. 
Furthermore, freely hanging side turns of the coils are 
almost inevitably not in alignment with the axial extend 
ing slots into which they are to be moved. Thus, the 
forced accommodation and alignment of the side turns 
with their respective slots causes an enormous pressure 
to be exerted on both the insulating material utilized to 
separate the winding turns of the coils from the mag 
netic core and on the magnet wire insulation (i.e., 
"enamel') itself. The insulating material for the electri 
cal separation of the winding turns and the magnetic 
core may take the form of a coating such as, for exam 
ple, an epoxy material disposed along at least the inte 
rior surface of the respective slots into which the turns 
are to be inserted. In other forms, the insulating material 
may take the form of a so-called slot liner which may 
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comprise a sheet of insulating material such as, for ex 
ample, paper or polyethylene terephalate which is avail 
able under the tradename "MYLAR” of E. I. DuPont 
de Nemours & Company. The slot liner is configured to 
conform to interior surfaces of the slots and may be 
provided with cuffs or tabs extending axially beyond 
the core faces to engage the faces and thereby prevent 
movement of the slot liner within the slot and also in 
crease the separation between the magnet wire and slot 
edges or "corners'. 
The forced accommodation and alignment of the 

plurality of winding turns during their movement into 
their respective slots of the magnetic core and the re 
sulting pressures or forces created thereby, may cause 
damage to the insulating material which is electrically 
separating the turns from the magnetic core as well as 
the wire insulation. The likelihood of damage to the 
insulating material is particularly acute along edges of 
the slots at slot entrances interfacing with a face of the 
core and into which side turns of the coils are initially 
moved into the slots. This insulation damage may take 
the form of insulation fatigue, tears, or other types of 
failures wherein the insulating material is sufficiently 
damaged so as to reduce or destroy the electrical sepa 
ration between the winding turns and the magnetic 
core. Further, in certain types of machines, the insertion 
of particular coils may cause an increased likelihood of 
damage to insulating material than the insertion of the 
other coils. For example, in inserting the windings for a 
distributively wound two pole machine, the outer coils 
for each pole group may typically have a greater num 
ber of turns which must be forced or squeezed into a 
configuration so as to allow disposing of the side turns 
thereof into their respective slots of the core. 
Accordingly, a general object of the present inven 

tion is to provide new and improved methods and appa 
ratus for inserting coils into a dynamoelectric machine 
stator assembly which eliminate or minimize deficien 
cies and problems encountered heretofore as discussed 
hereinabove. 
A more specific object of the present invention is to 

provide new and improved methods and apparatus for 
axially inserting coils into a dynamoelectric machine 
stator assembly which reduce the likelihood of damage 
to the insulation system of the stator assembly during 
such coil insertion processes. 
Another object of the present invention is to provide 

new and improved methods and apparatus for axially 
inserting coils into slots of a stator assembly core in 
which freely hanging portions of the coils being in 
serted are guided into respective slots of the magnetic 
COe, - 

Still another object of the present invention is to 
provide new and improved methods and apparatus for 
reducing the probability of damage to the insulation 
system of a stator assembly during insertion of coils 
therein in which freely hanging portions of the coil are 
displaced inwardly twoard a bore of the stator assembly 
prior to insertion into their respective slots. 
A further object of the present invention is to provide 

new and improved methods and apparatus for minimiz 
ing damage to the insulation system of a stator assembly 
during a coil insertion process in which portions of the 
coils are circumferentially displaced relative to a face of 
the magnetic core. 
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SUMMARY OF THE INVENTION 

One way of practicing the present invention, in one 
form thereof, involves confining a portion of leading 
end turn segments of at least one coil and axially insert 
ing side turn segments of the at least one coil into re 
spective slots of a magnetic core by moving the con 
fined portion of the leading end turns axially through a 
bore of the magnetic core and by moving transitional 
segments of the leading end turns axially along their 
respective slot entrances communicating with the bore. 
This form further includes guiding the trailing and 
freely hanging side turns of the at least one coil into 
their respective slots by displacing the side turns toward 
the bore prior to their entry into their respective slots 
thereby reducing interengagement pressures between 
an insulation system and a magnetic core of the stator 
assembly. The displacing of the side turns may include 
radially converging such freely hanging side turns 
toward the bore for reducing the interengagement pres 
sures between the insulation system and the magnetic 
core at respective slot entrances communicating with 
the face of the core. 

In carrying out the present invention, in another form 
thereof which may also be used to carry out the above 
way of practicing the invention, an apparatus is pro 
vided for transferring at least one winding into a stator 
assembly including a guiding means for displacing side 
turns of at least one coil of the at least one winding 
inwardly relative to the bore prior to entrance of the 
side turns into their respective axially extending slots of 
a magnetic core of the stator assembly. Further, the 
apparatus includes a means for supporting a magnetic 
core of the stator assembly and a coil transfer device for 
confining a portion of leading end turns of the at least 
one coil and for axially inserting side turns of the at least 
one coil by moving the confined portions through the 
axially extending bore of the magnetic core whereby 
transitional segments of the leading end turns are axially 
moved through respective slots entrances communicat 
ing with the bore. Still further, the guiding means is 
disposed axially relative to the magnetic support for 
displacing the side turns of the at least one coil inwardly 
relative to the bore thereby reducing interengagement 
pressures between the insulation system and the mag 
netic core at respective slot entrances communicating 
with a face of the core. The guiding means may com 
prise a guide member for displacing the side turn of the 
at least one coil inwardly relative to the bore prior to 
their entrance into their respective slots. Further, the 
guiding means may include a deflecting means for cir 
cumferentially displacing portions of certain other coils 
prior to entrance of such portions into the axially ex 
tending slots of the magnetic core thereby further re 
ducing the likelihood of damage to the insulation system 
of the stator assembly. The deflecting means may in 
clude a plurality of pins or studs for circumferentially 
deflecting side turn portions of at least some of the coils 
prior to movement of the side turns into their respective 
slots of the magnetic core. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of an apparatus utilized 

in practicing the present invention in one form thereof; 
FIG. 2 is a perspective view, with parts cut away, of 

a coil inserting mechanism of a type utilized with the 
apparatus of FIG. 1, a coil guiding device and a stator 
assembly, illustrating the movement of side portions of 
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4. 
coils into and along axially extending slots of the stator 
assembly; . . . 

FIG. 3 is a partial end view of the coil guiding device, 
the stator assembly and the coil insertion mechanism, in 
cross-section, of FIG. 2; 
FIG. 4 is a cross-section view taken across 4-4 of 

FIG. 3 with the coil insertion mechanism removed; 
F.G. 5 is a partial cross-section view of the coil guid 

ing device and the stator assembly of FIGS. 1-4 illus 
trating a coil with side turns thereof fully positioned 
within an axially extending slot of the stator assembly; 
and 
FIG. 6 is a cross-section view of another coil insert 

ing apparatus, a coil guiding device and stator assembly. 
DESCRIPTION OF THE PREFERRED 

EMBOLDIMENTS 

FIG. 1 illustrates an apparatus it for practicing the 
present invention in one form thereof. A dynamoelec 
tric machine stator assembly 13 including a slotted mag 
netic core 15 having two spaced apart end faces 7 and 
19 and an axially extending bore 21, is positioned and 
supported in a coil receiving position within the appara 
tus by a support means illustrated as cradle 23. As illus 
trated more clearly in FIG. 2, the stator assembly in 
cludes an insulation system illustrated as slot liners or 
insulators 25 (also see FIG. 5), disposed along interior 
walls of coil accommodating slots such as, for example, 
slots 27 and 29, which extend axially through the mag 
netic core. The insulation system provides electrical 
separation between the interior space of the slots and 
the magnetic core. The slot liners are formed from an 
insulating material such as, for example, an insulating 
paper or polyethylene terephalate which is available as 
a film under tradenames such as "MYLAR' of E. I. 
DuPont de Nemours & Company. Of course, the insu 
lating system could comprise a coating of insulating 
material such as, for example, an epoxy disposed along 
interior walls of the slots and possibly about portions of 
the core faces, if desired. 
The apparatus 11 illustrated in FIG. is of a type 

substantially identical to the winding and inserting ma 
chine illustrated and described in the aforementioned 
Mason U.S. Pat. No. 2,934,099 which has previously 
been incorporated herein by reference and reference 
thereto may be made for complete details as to structure 
and operation of this type of device. In general, a prede 
termined number of coils, which are to be subsequently 
inserted into selected slots of a stator assembly, are 
wound on split stairstep type cylindrical forms located 
axially along the apparatus in the area generally de 
noted by the reference numeral 31. After coils have 
been wound, a portion of the coil forms are retracted 
with a remaining portion of the coil forms forming part 
of a coil transfer or inserting means such as transfer 
device or inserting mechanism 33 depicted in FIG. 2. 
The coil transfer device strips coils, such as coils 35 and 
37 illustrated in FIG. 2, from winding forms of the 
apparatus 1 and moves the coils in an axial direction 
(illustrated by reference line 39 in FIG. 1) toward the 
stator assembly 13. Substantially simultaneously, the 
stator assembly is moved along the same reference line 
39, but in an opposite direction, toward the transfer 
device by movement of the cradle 23. 
As shown in FIG. 2, each of the coils 35 and 37 com 

prise a plurality of wire conductor turns such as turn 4. 
The turns of each coil have, as illustrated for the coil 35 
in FIG. 5, leading end turn portions 43, trailing end turn 
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portions 45 transitional segments 47 and side turn por 
tions 49. The particular illustrated arrangement is for 
fabrication of a two pole motor with the coils 35 and 37 
forming part of one pole of a main winding, that is, the 
outermost disposed coils of the pole. Although only the 
two coils have been illustrated for purposes of clarity, it 
is to be understood that each pole actually comprises 
five coils which are inserted substantially simulta 
neously by the transfer device 33 into respective slots of 
the magnetic core 15. 

Referring to FIGS. 2 and 3, the coils 35 and 37 are 
axially inserted or transferred into slots 27, 5 and slots 
29, 53 respectively, of the magnetic core 15 by confin 
ing a portion, such as confined portion 55 (FIG. 2) of 
the coil 37, of the leading end turns 43 (FIG. 5) of the 
respective coils between cylindrical sections such as 57 
and 59 of the coil transfer device 33. The confined por 
tion of the leading end turns of each coil is moved axi 
ally through the bore of the magnetic core 15 by mov 
ing the transfer device and the magnetic core relative to 
each other with the transfer device moving within the 
bore as illustrated in FIGS. 2 and 3. As the confined 
portion of the leading end portions are moved through 
the bore, transitional segments 47 (FIG. 5) of the re 
spective leading end turns are moved axially along their 
respective slot openings or entrances 61 (also see FIG. 
5) communiccating with the bore of the magnetic core. 
As the confined portions 55 of the leading end turns 

of the respective coils 35, 37 are moved through the 
bore by the inserting device 33, the side turns 49 and 
trailing end turns 45 of each of the respective coils, 
which are not confined, trail freely outside the transfer 
device. The side turns 49 of the respective coils are 
moved into their respective slots by way of the slot 
entrances communicating with the core face 17. Be 
cause they are not confined or hang freely about the 
inserting device, the side turns, prior to their insertion, 
occupy a relatively large cross-sectional area as com 
pared to the cross-sectional area of the slots into which 
they are to be inserted. Further, the freely hanging side 
turns are not in axial alignment with their respective 
axially extending slots. Thus, the aligning and compac 
tion of the side turns upon entry into their respective 
slots cause substantial pressures or forces to be gener 
ated. To minimize insertion forces or pressure exerted 
on the slot insulators 25, trailing side turns 49 of the 
coils 35 and 37 are guided into their respective slots by 
displacing each of the side turns inwardly toward the 
bore. The side turns are inwardly displaced by a coil 
guiding means, illustrated as guiding device 65 posi 
tioned about the face 17 of the magnetic core. Prior to 
entrance into their respective slots, the side turns move 
along a tapered inner peripheral surface 67 for gradu 
ally displacing or radially converging the side turn 
portions thereby guiding the side turns into their respec 
tive slots. Guiding of the side turns of each coil into 
their respective slots substantially reduces the pressure 
exerted on the slot liners at each of the slot entrances in 
that the tapered surface 67 of the coil guiding device 
absorbs the initial accommodating pressure buildup 
resulting from the squeezing of the large number of 
turns of each of the coils into a configuration or area so 
as to allow entry of the side turns into the selected slots 
of the core and from movement of the turns into align 
ment with their respective slots. 
As illustrated in FIGS. 2 and 3, the side turn portions 

49 of the coils 35 and 37 are also deflected circumferen 
tially relative to the core face 17 along the tapered 
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6 
surface 67 prior to their entrance into their respective 
slots. As shown more clearly in FIG. 3, the side turns 49 
of each of the coils deflect off a deflecting means, illus 
trated as four pins or studs 69, 71, 73 and 75. In the 
preferred arrangement, a deflecting means is utilized to 
deflect the side turns of outermost coils of a winding 
especially in, for example, a two pole motor because 
these coils typically have a much bigger diameter or 
comprise a greater number of turns than inner disposed 
coils of such a winding. As shown in FIG. 3, the side 
turns 49 (also see FIG. 5) of the coil 37, which are to be 
disposed in the slots 29 and 53, are deflected or guided 
into their respective slots by all four of the pins. The 
pins 69 and 71 deflect the side turns of the coil 37 away 
from sides 77 and 79 of the slot 29, and the pins 73 and 
75 deflect the side turns away from sides 81 and 83 of 
the slot 53. The pin 71 also deflects or guides the side 
turns of the coil 35, which is to be disposed in the slots 
27 and 51, away from side 85 of the slot 27, and the pin 
75 also deflects side turns of the coil 35 away from side 
87 of the slot 51. 
The deflection or guiding of the side turns away from 

sides of the slots prior to their entrance therein further 
reduces the likelihood of damage to the slot insulators 
25 (FIG. 2) of the respective slots in that such deflection 
minimizes insertion pressures being exerted on insulator 
side portions at the slot entrances about the core face 17. 
Further, the guiding of the side turns in a gradual man 
ner along the tapered surface 67 minimizes interaction 
between wires of the side turns thereby minimizing the 
likelihood of damaging the insulation coating on the 
wire such as, for example, scratching the wire insula 
tion. 
As shown in FIG. 1, the apparatus 11 is provided 

with a means illustrated as the cradle 23, for supporting 
and relatively positioning the stator assembly 13 and the 
wire guide device 65. The stator assembly and the guide 
device are relatively positioned adjacent each other for 
receiving coils developed in the coil forming area of the 
apparatus generally denoted by the reference numeral 
31. As mentioned previously, the coil developing por 
tion of the apparatus is of the type illustrated in Mason 
U.S. Pat. No. 2,934,099 previously incorporated herein 
by reference and reference may be made to that patent 
for details of the coil developing. After being formed, 
the coils are transferred longitudinally or axially along 
the reference line 39 for transfer into selected slots of 
the magnetic core 15. The particular illustrated arrange 
ment of FIGS. 1 and 2 is for fabrication of two pole 
motors with coils comprising a first pole of a main 
winding which may be, for example, five coils that are 
initially developed and then transferred into slots of the 
core. The core is then repositioned approximately 180 
mechanical degrees relative to the guiding device 65 
and relative to the coil developing and transfer portion 
31 of the apparatus for subsequent insertion of coils of 
the second main winding pole. Lip or projection 89 of 
the cradle retains the core to prevent axial movement 
thereof within the cradle during the coil transfer opera 
tion. The cradle also includes a bracket 91 which rela 
tively positions the stator assembly and the coil guide 
device for the coil transfer operation. The apparatus 11 
is also provided with V-shaped deflecting member 93 
which functions similarly to baffle member 155 of FIG. 
20 in the aforementioned Mason U.S. Pat. No. 2,934,099 
for deflecting trailing portions of coils as they are 
moved toward the stator assembly thereby preventing 
such coils from hanging up on the cradle. 
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FIGS. 2 and 3 illustrate further details of the coil 
transfer device 33 of the type utilized with apparatus 11 
of FIG. 1. As illustrated in FIG. 3, the coil transfer or 
inserting device comprises a plurality of nested concen 
tric cylindrical sections 57, 59, 95, 97, 99 and 101 which 
confine therebetween confined portions 55 (FIG. 2) of 
the leading end turns 43 (FIG. 5) of coils being inserted. 
The inserting device moves the confined portions axi 
ally through the bore with areas (such as area 103) 
between the cylindrical sections being aligned with the 
slot openings 61 (FIG. 5) so as to allow movement of 
the transitional segments 47 (FIG. 5) axially along their 
respective slot opening. Such movement of the transfer 
device through the bore causes movement of the side 
turns 49 of the coils into and axially along their respec 
tive slots to a position as illustrated for coil 35 in FIG. 
5. 
FIGS. 3 and 4 illustrate further details of the coil 

guiding device 65 depicted in FIGS. 1 and 2 which 
provides a means of engaging and guiding side turn 
portions of coils being inserted into slots of the mag 
netic core 15. The guide device includes a guide mem 
ber 105 illustrated as having a generally annular shape 
but being less than a complete ring for the particular 
application described in reference to FIGS. 1 and 2. 
However, for some applications, it may be desirable to 
configure the generally annular shaped member so as to 
form a completely enclosed ring. Thus, for purposes of 
this application, reference to a guide device having a 
generally annular shape is intended to refer to such a 
device formed in either a partial or complete ring con 
figuration. Still further, it can readily be appreciated 
that the guide device could be formed in sections with 
such sections being positioned relative to the stator 
assembly to accomplish the same purpose as the illus 
trated guide device. The generally annular configura 
tion allows coils to be moved therethrough with side 
turn portions of the coils being guided along the tapered 
inner peripheral surface 67, thereby displacing the side 
turns in a direction generally transverse to their axial 
direction of their movement along the slots of the core 
or inwardly toward the bore. The guide surface 67 
decreases in diameter in the direction of coil passage; 
that is, the surface is tapered inwardly toward the bore 
of magnetic core 15. The guiding device is desirably 
made of a material having high wear and low friction 
characteristics such as, for example, nylon. Low friction 
characteristics are desired on the inner surface 67 to 
facilitate movement of the coils along the surfaces of the 
guide and to prevent damage such as scratching to the 
insulation on the wire conductors which form the coils. 
The guide device further includes the pins 69,71, 73 and 
75 which are positioned near the minimum diameter of 
the annular member and about the inner peripheral 
surface 67 for deflecting and thereby limiting the pe 
ripheral movement of the coils along the inner surface 
as previously described. The deflection pins are press fit 
in the illustrated guide member 105 although any suit 
able means may be utilized to retain the pins. 
As illustrated in FIG. 4, the guide member 105 of the 

coil guiding device 65 includes a means for supporting 
and protecting cuffs 107 of the slot insulator 25 during 
insertion of coils. In FIG. 4, an entry edge 109 and 
surface 111 of the guide member form an offset which 
extends around an inner perimeter of the guide member 
for accommodating the slot insulator cuffs. The surface 
111 supports the cuffs and the ledge or edge 109 pro 
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8 
tects the cuffs by diverting wires therefrom during 
insertion of coils into the magnetic core. 

In one specific arrangement, a coil guiding device 
was fabricated with a configuration as shown in FIGS. 
3 and 4. The device was provided with the converging 
or tapered inner peripheral surface 67 angled at about 
35 degrees relative to a longitudinal axis 115 extending 
through the device. The entry edge 113 was beveled to 
about inch (3.175 mm). The four deflecting pins 69,71, 
73 and 75 were formed of polished steel of about 5/32 
inch (3.969 mm) diameter by g inch (22.225 mm) in 
length and were press fit into pin or stud receiving 
openings of the guide member. The generally annular 
portion of the device was fabricated from nylon and had 
approximately 3 inch (88.9 mm) inner diameter and 
and 43 inch (120.65 mm) outer diameter and an axial 
length of about 1 inch (25.4 mm). 
Although FIGS. 1-5 have been described in terms of 

the two coils 35 and 37 being inserted into the slots of 
the core, it is to be understood that the apparatus 11, 
shown in FIG. 1, would typically be transferring more 
than two coils into the slots of the core. For example, 
for a two pole motor, the apparatus illustrated in FIGS. 
1-2 would form and transfer one complete pole of a 
main winding, which may comprise five coils, into the 
slots of the core. Further, a start winding, also compris 
ing a plurality of coils, would typically, be inserted or 
transferred into slots of the core after the main winding 
has been inserted with certain coils of the start winding 
sharing slots with certain coils of the main winding. Still 
further, it can be readily appreciated that the guide 
device 65 could be provided with additional pins of the 
same type or similar to the pins 69, 71, 73 and 75 with 
such pins being similarly disposed relative to the core 
slots for deflecting or guiding additional coils being 
transferred into slots of the core. 

For axial insertion of complete windings and some 
times even complete main and start windings of a motor 
simultaneously, machines of a type illustrated in previ 
ously incorporated Hill U.S. Pat. No. 3,324,536 may be 
utilized. FIG. 6 illustrates an apparatus 117 of this type 
with only a portion of one coil 119 being depicted al 
though it should be readily understood that such an 
apparatus could simultaneous insert a complete winding 
or two windings substantially simultaneously with each 
winding comprising a plurality of coils. As shown, a 
stator assembly 121, including magnetic core 123 and an 
insulating system, illustrated as slot insulators 125 is 
supported on a plurality of elongated generally parallel 
finger elements such as finger elements 127 and 129. 
The finger elements interfit with slot forming teeth such 
as tooth 131, of the core with gaps between adjacent 
finger elements aligned with slot openings such as, for 
example, openings 61 illustrated in FIG. 5 which com 
municate with the bore of the stator core 123. Coils 
such as coil 119, which are to be inserted or transferred 
into the stator core, are placed over the finger elements 
with a portion 131 of the leading end turn of the coil 
being confined or lying between appropriate pairs of 
finger elements for insertion into the core. The core is 
clamped on the finger elements by two elements 133 
which may be, for example, a pair of pivoting arms with 
the members exerting clamping forces on the magnetic 
core. Thereafter, a stripping device 135 is moved axially 
along the finger elements in close proximity thereto to 
slide the confined portion 131 of the coil along these 
finger elements and into the bore of the core. 
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As noted earlier, slot insulators or slot liners 125 may 
be damaged or dislodged during the insertion of coils 
into slots of the core. Therefore, in order to reduce the 
probability of such damage or movement of the slot 
insulators, a coil guiding device 137 is positioned be 
tween the stator core 123 and the coil 119 prior to the 
insertion of the coil into the stator core. As the stripper 
135 moves the confined portion 131 axially along the 
bore of the core, the trailing side turn portions 139 of 
the coil engage the tapered surface 141 of the coil guid 
ing device prior to entrance into the slot and are thereby 
converged or displaced radially inward toward the bore 
or in a direction substantially perpendicular to the di 
rection of coil movement. Thus, the side turn portions 
are displaced so as to be generally in axial alignment 
with the slot prior to entrance therein. 
As shown, the side turns 139 of the coil 119 hang 

freely on the apparatus 117 prior to their movement into 
the slot, and thus, the bundle of turns occupy a rela 
tively large cross-sectional area as compared to a cross 
sectional area of the slot. Further, the freely hanging 
side turns are not in axial alignment with the axially 
extending slot into which they are to be moved. Thus, 
the compaction and aligning of the side turns upon 
entry into the slot causes substantial pressures and 
forces to be generated. A substantial portion of these 
insertion forces or pressures are absorbed by the coil 
guiding device 137 as the side turns are moved into 
engagement with and along the tapered surface 141 of 
the device. The guiding device absorbs insertion pres 
sure which would otherwise be exerted on the slot liner 
125 at the area generally denoted by reference numeral 
143; that is, the part of the slot liner lying over the slot 
edge or slot entrance interfacing with face 145 of the 
core. Forces or pressures exerted on the slot liner in the 
area 143 around the edges of the slot entrance would 
have a tendency to cause a scraping motion between the 
slot liner and the magnetic core causing abrasion or 
even severing of the slot liner. 

For inserting the illustrated coil 119, the stripper 135 
is moved axially through the bore of the magnetic core 
123 to the position shown by dotted line 147. The side 
turns 139 are thereby moved axially through the core 
slot to the position illustrated by dotted line 149. The 
stripping mechanism is then retracted back through the 
bore from the dotted position as illustrated to the posi 
tion as shown by solid lines. The clamping members 133 
are then moved away from the core and the core is 
removed from the finger elements such as the finger 
elements 127 and 129. 
The coil guiding device 137 for the apparatus 117 

may be formed in two sections so as to form a complete 
ring when moved into a mating relationship. The two 
sections of the coil guiding device may be positioned 
and supported relative to each other and relative to the 
stator core by any suitable means such as two clamping 
and supporting members 151. The guide device 137 is 
provided with the tapered inner peripheral surface 141 
to provide a guiding surface for the coil side turns 139 
during insertion into the slot as previously described. 
The device is also provided with an entry edge 153 and 
surface 155 which form an offset or recessed area below 
the tapered surface for accommodating cuffs 157 of the 
slot insulators 125. The surface 155 supports the cuffs 
and the edge 153 protects the cuffs by diverting the coil 
side turns away from the cuffs during insertion of the 
turns into slots of the core. If additional guiding of the 
coils is desired, the coil guide device 137 may be pro 
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10 
vided with deflecting pins or studs such as the studs 69, 
71, 73, and 75 illustrated in FIG. 3. Such pins would 
deflect side turns of the coils along the tapered surface 
and circumferentially relative to the core face 145 prior 
to entry of the side turns into their respective slots. 
From the foregoing, it should now be readily appar 

ent that novel wire forming methods and apparatus 
have been disclosed meeting the objects and advanta 
geous features set out hereinbefore as well as others in 
that modifications as to the precise configurations, and 
shapes and details may be made by those having ordi 
nary skill in the art without departing from the true 
spirit and scope of the invention as set forth by the 
claims which follow. 
We claim: 
1. A method of accommodating at least one winding 

comprising at least one coil formed of a plurality of 
conductor turns, on a stator assembly including a mag 
netic core having an axially extending bore, having a 
pair of spaced apart end faces, and having axially ex 
tending slots communicating with the end faces and the 
bore for accommodating the at least one winding, and 
also including an insulation system for providing elec 
trical separation between the slots and the magnetic 
core, the method comprising: confining a portion of 
leading end turns of the at least one coil and axially 
inserting side turns of the at least one coil into respec 
tive slots of the magnetic core by moving the confined 
portion of the leading end turns axially through the bore 
of the magnetic core and by moving transitional seg 
ments of the leading end turns axially along their re 
spective slot entrances communicating with the bore; 
guiding the side turns of the at least one coil into their 
respective slots by displacing the side turns toward the 
bore prior to their entry into their respective slots 
thereby reducing interengagement pressures between 
the insulation system and the magnetic core at respec 
tive slot entrances communicating with one face of the 
CO2. 

2. The method of claim 1 wherein guiding the side 
turns of the at least one coil into their respective slots 
includes radially converging the side turns prior to their 
entry into their respective slots. 

3. The method of claim 1 further including deflecting 
at least some of the side turns of the at least one coil 
circumferentially relative to a face of the core prior to 
their entry into their respective slots thereby further 
reducing interengagement pressures between the insula 
tion system and the magnetic core. 

4. The method of claim 1 wherein the insulation sys 
tem includes an insulating material coating integral with 
at least interior walls of slots into which the side turns of 
the at least one coil are inserted. 

5. The method of claim 1 wherein the insulation sys 
tem comprises individual slot liners of insulating mate 
rial disposed in slots of the core accommodating side 
turns of the at least one coil. 

6. The method of claim 5 wherein the individual slot 
liners are formed of a paper insulating material. 

7. The method of claim 5 wherein the individual slot 
liners are formed of a polyethylene terephalate insulat 
ing material. 

8. A method of accommodating at least one winding 
comprising at least one coil formed of a plurality of 
conductor turns on a stator assembly including a mag 
netic core having an axially extending bore, a pair of 
spaced apart end faces and axially extending slots com 
municating with the end faces and the bore for accom 



11. 
modating the at least one winding, and an insulation 
system for providing electrical separation between the 
slots and the magnetic core, the method comprising: 
confining a portion of leading end turns of the at least 
one coil and moving the confined portion of the leading 
end turns axially through the bore of the magnetic core 
thereby moving transitional segments of the leading end 
turns axially along their respective slot entrances com 
municating with the bore and moving trailing side turn 
portions of the at least one coil into and axially along 
their respective slots of the core; and wherein the 
method includes transversely displacing the side turn 
portions in a gradual manner during axial movement of 
the side turn portions and prior to their entry into their 
respective slots thereby reducing interengagement pres 
sures between the insulation system and the magnetic 
core at respective slot entrances communicating with 
one face of the core. 

9. The method of claim 8 wherein transversely dis 
placing the side turn portions of the at least one coil 
includes radially converging the side turns prior to their 
entry into their respective slots. 

10. The method of claim 8 further including deflect 
ing the side turns of the at least one coil circumferen 
tially about a face of the core prior to their entry into 
their respective slots thereby further reducing interen 
gagement pressures between the insulation system and 
the magnetic core. 

11. Apparatus for transferring at least one winding 
comprising at least one coil formed of a plurality of 
conductor turns into a stator assembly including a mag 
netic core having an axially extending bore, a pair of 
spaced apart end faces and axially extending slots com 
municating with end faces and the bore, and an insula 
tion system for providing electrical separation between 
the slots and the magnetic core, the apparatus compris 
ing: means for supporting the magnetic core; a coil 
transfer device for confining a portion of leading end 
turns of the at least one coil and for axially inserting side 
turns of the at least one coil into respective axially ex 
tending slots by moving the confined portions through 
the axially extending bore thereby moving transitional 
segments of the leading end turns axially along the 
respective slot entrances communicating with the bore; 
and guiding means disposed axially relative to the mag 
netic core for displacing the side turns of the at least one 
coil inwardly toward the bore thereby reducing interen 
gagement pressures between the insulation system and 
the magnetic core at respective slot entrances communi 
cating with one face of the core. 

12. The apparatus of claim 11 wherein the coil trans 
fer device includes a plurality of concentric cylindrical 
segments for confining a portion of the leading side 
turns and moving the confined portion through the 
axially extending bore. 

13. The apparatus of claim 11 wherein means for 
supporting the magnetic core includes a plurality of 
elongated generally parallel finger elements having 
gaps therebetween which are alignable with slot en 
trances communicating with the axially extending bore. 

14. The apparatus of claim 11 wherein the guiding 
means includes a tapered inner surface for displacing 
the side turns of the at least one coil inwardly relative to 
the axially extending bore prior to entry of the side 
turns into their respective slots. 

15. The apparatus of claim 11 wherein the guiding 
means comprises a generally annular member extending 
greater than 180 degrees. 
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16. The apparatus of claim 11 further including means 

for deflecting the side turns circumferentially relative to 
a face of the core prior to entry of the side turns into 
respective slots of the core, thereby further reducing 
interengagement pressures between the insulation sys 
tem and the magnetic core. 

17. The apparatus of claim 11 wherein the insulation 
system comprises an insulating material coating integral 
with at least interior walls of slots which accommodate 
the side turns of the at least one coil. 

18. The apparatus of claim 11 wherein the insulation 
system comprises individual slot liners of insulating 
material disposed in slots of the core which accommo 
date side turns of the at least one coil. 

19. The apparatus of claim 18 wherein the individual 
slot liners are formed of a paper insulating material. 

20. The apparatus of claim 18 wherein the individual 
slot liners are formed of a polyethylene terephalate 
insulatig material. 

21. A device for guiding coils into insulated axially 
extending slots of a dynamoelectric machine magnetic 
core having an axially extending bore, wherein the coils 
comprise a plurality of turns of wire conductor, the 
device comprising: a guide member for disposition radi 
ally outwardly from the bore so that the coils may be 
moved therepast for axially inserting side turns of the 
coils into their respective slots; the guide member hav 
ing a tapered inner peripheral surface of decreasing 
diameter in the direction of coil passage for engaging 
and gradually displacing the side turn portions of the 
coils in a direction substantially perpendicular to the 
direction of coil passage thereby reducing pressure 
exerted on the insulating material at respective slot 
entrances of the side turns. 

22. The device of claim 21 further comprising means 
for deflecting portions of the coils circumferentially 
about the guiding means thereby further reducing pres 
sure exerted on the insulating material at respective slot 
entrances of the side turns. 

23. The device of claim 21 wherein means for deflect 
ing comprises a plurality of inwardly extending studs 
positioned about the inner peripheral surface of the 
generally annular member for limiting peripheral move 
ment of at least some of the coils along the inner surface. 

24. The device of claim 21 wherein the guide member 
comprises a generally annular shaped member having 
an angular extent in excess of 180 degrees. 

25. Apparatus for transferring at least one winding 
comprising at least one coil formed of a plurality of 
conductor turns into a stator assembly including a mag 
netic core having an axially extending bore, a pair of 
spaced apart end faces and axially extending slots com 
municating with the end faces and the bore, and an 
insulation system for providing electrical separation 
between the slots and the magnetic core, the apparatus 
comprising: means for supporting the magnetic core; a 
coil transfer device for confining a portion of leading 
end turns of the at least one coil and for axially inserting 
side turn portions of the at least one coil into respective 
axially extending slots by moving the confined portions 
through the axially extending bore thereby moving 
transitional segments of the leading end turns axially 
along the respective slot entrances communicating with 
the bore; and means for engaging the side turn portions 
for transversely displacing the side turn portions in a 
gradual manner prior to their movement into their re 
spective slots thereby reducing interengagement pres 
sures between the insulation system and the magnetic 
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core at respective slot entrances communicating with 
one face of the core. 

26. The apparatus of claim 25 wherein the means for 
engaging includes a tapered surface for transversely 
displacing the side turn portions in a gradual manner 
prior to entry of the side turns into their respective slots. 

27. The apparatus of claim 25 wherein the means for 
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engaging comprises a generally annular member ex 
tending greater than 180 degrees. 

28. The apparatus of claim 25 further including means 
for deflecting the side turn portions circumferentially 
relative a face of the core prior to their entry into re 
spective slots of the core thereby further reducing inter 
engagement pressures between the insulation system 
and the magnetic core. 

k is it is 


